Abstract. Let X be a smooth curve of genus g ≥ 2. For any rank two
Introduction
Let X be a smooth and connected projective curve of genus g ≥ 2 defined over an algebraically closed field K such that char(K) = 2. Let E be a rank two vector bundle on X such that det(E) ∼ = ω X . Let σ E : S 2 (H 0 (X, E)) → S 2 (H 0 (X, E)) denote the symmetric multiplication map. If E is stable, then the injectivity of σ E has a very strong geometric interpretation (see [2] , [3] , [4] , [5] ). See [7] and [8] for recents dep results on the injectivity of this map. Here we study the existence of simple, but unstable vector bundles E such that rank(E) = 2, det(E) ∼ = ω X and σ E is injective (see Theorem 1). We will also prove an existence theorem when det(E) is a general line bundle of degree at most 2g − 2 (see Theorem 2).
Let X be a general k-gonal curve of genus g (with the convention that X has general moduli if 2k ≥ g + 1). There exists a simple rank two vector bundle 
Assume z ≤ 2g − 2 and 2d ≤ g − 2 + 2z. Let X be a general k-gonal curve of genus g (with the convention that X has general moduli if 2k ≥ g + 1). There exists a simple rank two vector bundle 
Assume that L is the only maximal degree line subbundle of E. This as-
and the extension (1) is not the zero extension. If (1) is not the zero extension, then
There is a non-zero extension (1) if and only if h 
Remark 2. Fix L ∈ Pic x (X) and take a general M ∈ Pic y (X). There is a non-zero extension (1) if and only if y ≥ x+2−g. We have h 0 (X, Hom(M, L)) = 0 if and only if y
≥ x + 1 − g.
Remark 4. Fix integers g, k, d
such that g ≥ 3, 2k ≤ g +1 and d ≥ 2k. Let X be a smooth genus g curve with gonality at most k. As in [6] 
is not injective. Let R be any line bundle with mimimal degree such that h 0 (X, R) = 2. Hence h convention that X has general moduli if 2k ≥ g+1). Let L be a general element of Pic(X). Hence h 1 (X, L) = 0 and h 0 (X, L) = n + 1 and L is very ample. 
